The effect of an external electric field on the absorption and the double fluorescence of 4-cyano-N,N-dimethylaniline can be understood, taking into account reaction field induced polarizability effects. If a TICT state conformation emits the a-fiuorescence in dioxane, the permanent dipole moment in this state is only slightly larger than in the equilibrium ground state.
the dipole moment of the excited FC state and the equilibrium excited state (equilibrated with respect to intramolecular as well as to intermolecular relaxations after excitation) then should give valuable insight into the nature of the excited state emitting the longw r avelength a-fluorescence in polar sovents. On the other hand, from similar investigations on 4-(9-anthryl)-N,N-dimethylaniline and related molecules came the idea [21] that the polarizability of these molecules could stand for at least part of the observed effects. Also, Wermuth, Rettig and Lippert in their recent paper [19] found that the solvatochromism of p-N,N-diethy aminobenzoic acid ethylester could be better described taking into account polarizabilities. So reaction field induced polarizability effects on the experimentally determined dipole moments of DMABN in solution will be considered in this paper, too.
II. Theoretical and Experimental
Experimental methods used to determine dipole moments in solutions in Franck-Condon and in equilibrated excited states are electrooptical absorption measurements (EOAM) and electrooptical emission measurements (EOEM). EOAM has been developed in a lot of papers by Labhart [22] [23] [24] and Liptay [25] [26] [27] [28] [29] [30] , whose most elaborated theoretical model has been taken for EOEM [31] , too. In this way results from both methods are comparable on the basis of the same model. This model, founded on the work of Onsager [32] and Schölte [33] approximates the solute molecule as a polarizable point dipole situated in the center of a cavity, the shape and size of which may be approximated by the shape and size of the solute. In this paper the most simple spherical approximation is used, 0340-4811 / 81 / 0800-0802 5 01.00/0. -Please order a reprint rather than making your own copy.
where the cavity is approximated by a sphere of radius a. The theory developed in Ref. [ 
with ß = (kT)~i. Quite similar with EOAM [27, 30] the relative change of the absorbance is measured, when an external electric field is applied. It is measured as a function of the absorption wavenumber v a and the angle between the external electric field and the electric field vector of the linearly polarized light, defined by a polarizer. From these measurements the following quantities can be derived if smaller contributions are neglected:
m e and m a are unit vectors in the direction of the transition moment involved with the emission and absorption process, respectively.
(12) The experimental setup used in both methods is described in [34] and [35] .
III. Experimental Results

III.l. Results of Electrooptical Emission
Measurements on the a-fluorescence of DMABN EOEM have been performed on DMABN in dioxane at 298 K. The solutions could not be deairated in the measuring cell used. Dioxane has been The results of EOEM on DMABN are shown in Table 1 . Errors shown are single standard deviations as derived from a regression analysis.
III.2. Determination of Dipole Moments from the a-Fluorescence of DMABN in Dioxane
With the values from Table 1 using (1) -(3) the dipole terms in Table 2 are calculated. Table 2 shows that from the a-fluorescence one finds 
This is a very good hint that there is m e ||jua|| A*jl.
Then the dipole moments given in Table 2 , too, can be evaluated.
Results of Electrooptical Absorption Measurements
To all knowledge the first absorption band of DMABN starting around 31 • 10 5 m -1 is a superposition of a strong transition to a singlet excited electronic state 1 A* and a transition to a 1 B* state that is very close to the 1 A* state, if C2 symmetry is assumed. EOAM clearly shows this superposition of transitions at the longwavelength tail of the absorption in n-heptane and in dioxane. Thus EOEM in this spectral range cannot be utilized. On the other hand, from measurements over the main part of the first broad absorption band, which corresponds to the nearly unperturbed A* <-A transition, the terms E a to / a are determined without complications. The results are fisted up in Table 3 . All errors are single standard deviations from a regression analysis.
F* is found to be a little bit larger than G*. This might be due to experimental errors, as only single standard deviations are given, or it might be due to the neglect of minor polarizability terms, as discussed in Chapter VI.
Determination of Dipole Moments from EOAM
Taking the appropriate values of Table 3 , as is indicated in the last row of Table 4 , and using (6) to (10), the values of Table 4 are found for some dipole moments of DMABN. Table 4 shows that the moment / u% as determined by EOAM in dioxane is found to be in good agreement with the values reported in the literature [36] [37] [38] [39] . The value used here for // g was taken 
Taking the values of these dipole moments from Tables 4 and 6 and with / e = 1.2, the dipole moments in Table 7 result, using (11), ( 
13) and (16).
The results in Table 7 
-*f4zz
0.821 ± 0.034 Table 6 . cc° /27te 0 a 3 , "OFC/n "0FC. "0 and (1 -/a° ) type terms, using D e = 6. Table 7 , and is nearly equal to a® FC within the errors, as may be seen by comparison with the results in Table 6 .
So from these results it may be deduced that if there is a TICT formation after excitation in dioxane to give a-fluorescence, this TICT state has a dipole moment not much larger than the ground state and very similar to that of the A* FC excited state, and a polarizability also very similar to that of the A* FC excited state. 
In order to get a simple but sufficiently accurate plot of v e against F{g), the total term in braces is calculated, using the results from Tables 5 and 6 and estimating the solvent dependent terms This is a relatively small value, but it seems to be plausible as a mean value over the three molecular axis.
So the results from solvent shift measurements supply consistently the results from electrooptical investigations. 
V.2. Determination of the Onsager Radius by use of <x°e
From refraction measurements [37] With this value a 3 can be estimated using a 2ti£oö 3 from 
